Effects of neonatal sympathectomy on brown fat development and susceptibility to high fat diet induced obesity in mice.
Injections of 6-hydroxydopamine in mouse neonates caused extensive and long lasting damage to the sympathetic nervous system and impaired brown fat development. Brown adipose tissue (BAT) thermogenic capacity of sympathectomized mice (up to 120 days old) was reduced because of marked reductions in the tissue mitochondrial protein content and the mitochondrial concentration of uncoupling protein, as assessed by [3H]GDP binding and immunoassay. Neonatal sympathectomy did not affect BAT DNA content. Sympathectomized mice also had reduced epinephrine-stimulated rates of oxygen consumption. BAT of sympathectomized mice failed to respond by increases in [3H]GDP binding to isolated mitochondria and uncoupling protein concentration when animals were offered a palatable high-fat dietary supplement that increased calorie intake of both normal and sympathectomized mice. The high-fat diet caused increases in body weight, carcass fat, and gonadal white fat pad weights in sympathectomized animals that were similar to those of control mice. These results show that inactivation of BAT metabolism did not accentuate the development of obesity caused by a dietary supplement rich in fat and suggest that stimulation of BAT metabolism was not very effective in counteracting the obesity-inducing effect of this diet.